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Description 
TECHNICAI. FIELD 
5 [0001] The present invention relates to novel amide derivatives. 
PRIOR AFTT 

10002] The derivatives of the invention are novel compounds which have not been published in any literature An 
10 object of this invention is to provide compounds useful as medicine. 

DISCLOSURE OF THE INVENTION 

[0003] The present invention provides novel derivatives represented by tiie following formula (1 ). 
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[0004] In the formula (1 ). ring A represents a benzene ring, a naphttialene ring, a pyridine ring or a furan ring: when 
ring A is other than a benzene ring. R^ . R^ and R^ are ail hydrogen atoms, and when ring A is a benzene ring. R^ . R 
and R^ are the same or different and independentiy represent hydrogen, lower alkoxy, halogen, nitro. lower alkyl. halo- 
30 gen-subslrtuted lower alkyl. phenyl, phenoxy, lower alkanoytoxy, hydroxy, lower alkytthio, lower alkylsulfiny! or lower 
alkylsulfonyl. 

[0005] Further, R"* represents a heterocyclic group selected from tiie group consisting of: 

(1) a lower alkyl-substituted ttiieno[3,2<Ilpyrimidin-4-yl group; 
35 (2) a pyrazolo[1 .5al-1 .3.5-triazin-4-yI group optionally having one or two substituents selected from the group con- 
sisting of lower alkyl, phenyl. phenyl(lower)alkyl, phenylthiophenyl and halogen; 

(3) a pyrazolo(3,4-d]pyrlmidin-4-yl group which has a lower alkyl group at ttie 6-posrtion and one of whose nitrogwi 
atoms may have a phenyl(lower)alkyl group as a substituent; and 

(4) a purin-6-y! group which has a lower alkyl group at ttie 2-position and one of whose nitrogen atoms may have a 
40 lower alkyl or phenyi(lower)aikyi group as a substituent. 

[0006] Further, R^ represents a hydrogen atom or a group represented by 
wherein A. R\ R^ and R^ are as defined above. 

[0007] Examples of the groups in the fornujia (1) are shown below. As regards tiie groups, the term "lower" means 

Ci-6- 

55 [0008] The lower alkyl group includes sfraight- or branched-chain lower alkyl groups such as methyl, ethyl, propyl, 
isopropyl. butyl, isobutyl. tert-butyl. pentyl, hexyl and the like. 

[0009] The lower alkoxy group includes methoxy, ethoxy. propoxy, isopropoxy, butoxy, pentyloxy, hexyloxy and the like. 
[0010] The phenyl(lower)alkyl group includes benzyl, 1-phenylethyl, 2-phenyletiiy1, 3-phenylpropyl, 4-phenylbutyl, 5- 
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phenylpentyl, 6-phenylhexyl and the like. 

[001 1 ] The halogen atom includes fluorine, chlorine, bromine and iodine. 

[0012] The halogen-substituted lower alky! group includes trifluoromethyl. pentafluoroethyl, heptafluoropropyl, non- 
af luorobutyl. undecafluoropentyl. tridecafluorohexyl and the like. 
5 [001 3] The (lower)alkanoyloxy group includes acetoxy. propionyloxy. butyryloxy. valeryloxy. hexanoyloxy. heptanoy- 
iQxy and the like. 

[0014] The lower alkylthio group includes methylthio, ethylthio, propylthio. butylthio, pentylthio. hexylthio and the like. 
[0015] The lower alkylsulfinyl group includes methylsulfinyl, ethylsulfinyl, propylsulfinyl, butylsuHinyl. pentytsulfinyl. 
hexytsulf inyl and the like. 

70 [001 6] The bwer alkylsulfonyl group includes methylsulfonyl. ethylsuHbnyl. propytsulfonyl. butylsulfonyl. pentylsulfo- 
nyl, hexylsulfonyl and the like. 

[001 7] a the heterocyclic groups represented by R^. examples of (1 ) lower alkyt-substituted thieno[3.2-d]pyrimidin- 
4-yl groups are 2-methytthieno[3.2-d]pyrimidin-4-yl. 2-ethylthieno[3.2-d]pyrimidin-4-yl, 2-n-propylthienoI3.2-d]pyrlmidln- 
4-yl. 2-n-butylthieno[3,2-d]pyrimidin-4-yl, 2-n-pentyithleno[3.2-d]pyrimidln-4-yl. 2-n-hexytthlenot3.2-dlpyrlmldln-4-yl and 
15 the like. 

[001 81 Of the heterocyclic groups represented by R^. examples of (2) pyrazolop ,5-a]-1 ,3.5-triazin-4-yl groups option- 
ally having one or two substltuents selected from the group consisting of lower alkyl. phenyl, phenyl(lower)alky1, phe- 
nytthlophenyl and halogen include unsubst'rtuted pyrazolo[1 .5-a]-1 .3.5-triazin-4-yl and the following substituted groups: 
2-methylpyra20lo(1 .5-a]-1 .3.5-tria2in-4-yl. 2-ethyipyrazolo[1 .S-aJ-l .3.5-trla2in-4-yl. 2-n-propylpyra2olo[1 ,5-aJ-1 .3.5-trl- 

20 azln-4-yl. 2-n-butylpyrazolo[1 .5-a]-1 ,3,5-tria2in-4-yl, 2-n-pentylpyrazolo[1 .S-a]-1 .3.5-trlazin-4-y!, 2-n-hexylpyrazolo[1 .5- 
a]-1 .3.5-triazin-4-yl. 2-phenylpyra20lo[1 ,5-a)-1 .3.5-tria2ln-4-yl. 2-ben2yipyra2olo[1 .S-aJ-l .3.5-triazin-4-yl. 2.(2-phenyle- 
thyl)pyra20lo[1 .5-a]-1 .3.5-tria2in-4-yl. 2-(3-phsnylpropyl)pyrazolo[1 .5-a]-1 ,3»5-triazln-4-yl, 2-(4-phenylbutyl)pyra- 
2olo(1 .5-a]-1 ,3.5-triazln-4-yl, 2-(5-phenytpentyl)pyra2olo[1 .5-a]-1 .3.5-triazin-4-yl. 2-(6-phenylhexyl)pyra20lo[1 ,5-a]- 
1 .3.5-triazin-4-yl. 2-methyl-8-phenylpyrazolo[1 .5-a]-1 .3.5-triazin-4-yl, 2-ethyl-8-phenylpyra20lo[1 ,5-al-1 ,3,5-triazin-4.yl. 

25 8^enyl-2-n-propylpyrazolo[1 .5-a]-1 ,3,5-triazin-4-yl, 2-n-butyl-8-phenylpyrazoIo[1 .5-a]-1 .3.5-triazin-4-yl. 2-n-penty!-8- 
phenylpyrazololl .5-a]-1,3.5-triazln-4-yl. 2-n-hexyl-8-phenylpyrazolo[1 .5-al-1 .3.5-tria2ln-4-yl. 2-methyl-7-phenylpyra- 
zolo[1 .5-a)-1 .3.5-triazin-4-yl. 2-ethyl-7-phenylpyrazoto[1 .5-al-1 .3.5-tria2in-4-yl. 7-phenyl-2-n-propylpyra20lo[1 ,5-a]- 
1 .3.5-triazin-4-yl. 2-n-butyl-7i3henylpyrazolo[1 .5-a]-1 .3.5-triazin-4-yi. 2-n-pentyl-7-phenylpyrazolo[1 ,5-al-1 .3.5-triaz|n- 
4-yi. 2-n-hexyl-7-phenylpyra20loI1 .5-a]-1 ,3.5-triazln-4-yl. 2-methyl-8-(4-phenylthiophenyi)pyra2olo[1 ,5-a)-1 ,3.5-triazin- 

30 4-yl! 2-ethyl-8-(4-phenylthiophenyl)pyrazolo[1 ,5-a]-1 ,3.5-triazin-4-yl. 8-{4-phenylthiophenyl)-2-n-propyipyrazoIo[1 .5-a]- 
1 ,3.5-tria2in-4-yl. 2-n-butyl-8-(4-phenylthiophenyl)pyrazolo[1 ,5-ah1 .3.5-triazin-4-yl. 2-n-pentyl-8-(4-phenylthlophe- 
nyl)pyrazolo[1 ,5-a]-1.3,5-tria2in-4-yl, 2-n-hexyl-8-{4-phenylthiophenyl)pyra20lo[1 .5-a]-1.3.5-tria2in-4-yl. 8-bronK>-2- 
methylpyrazolo[1 ,5-a]-1 ,3.5-triazin-4-yl. 8-bromo-2-ethylpyrazolo[1 ,5-a]-1 .3,5-tria2in-4-yl. 8-bromo-2-n-propylpyra- 
zololl .5-a]-1 .3.5-triazin-4-yl. 8-bromo-2-n-butylpyrazoIo[1 .5-a]-1 .3,5-triazin-4-yl, 8-bromo-2-n-pentylpyrazolo[1 .5-a]- 

35 1 ,3.5-triazln-4-yl. 8-bromo-2-n-hexylpyrazolo[1 ,5-a)-1 .3.5-triazin-4-yl. 2-n-butyl-8-f luoropyrazolo[1 ,5-a]-1 .3.5-triazin-4- 
yl, 2-n-butyl-8-chloropyrazolo[1,Sa]-1,3.5-triazin-4-yl. 2-n-butyl-8-iodopyrazolo[1 .S-aJ-l .3,5-triazin-4-yl and the like. 
[001 9] Of the heterocyclic groups represented by R"^, given below are examples of (3) pyrazolo[3,4-dlpyrimidin-4-yl 
groups which have a lower alkyl group at the 6-position and one of whose nitrogen atoms may have a phenyl(lower)alkyl 
group as a substituent, 6-Methyl-1H-pyrazolot3,4-dlpyrimidin-4-yl. 6-ethyl-1H-pyra20lo[3.4-d]pyrimidin-4-yl. 6-n-propyl- 

40 1 H-pyra20loI3.4-dlpyrimldin-4-yl. 6-n-butyl-1 H-pyra20lo[3.4-dlpyrimidin-4-yl, 6-n-pentyl-l H-pyra20lo[3.4-d]pyrimidin-4- 
yl. 6-n-hexyl-l H-pyrazolo[3.4-d]pyrimidin-4-yl. 6-methyl-2H-pyra2olo[3.4-d]pyrimidin-4-yl. 6-ethyl-2H-pyrazolo[3.4- 
d]pyrimidin-4-yl, 6-n-propyl-2H-pyrazolo[3.4-d]pyrimidin-4-yl. 6-n-butyl-2H-pyrazolo[3.4-d]pyrimidin-4-yl, 6-n-pentyl-2H- 
pyra20lo[3.4-dlpyrimjdin-4-yI, 6-n-hexyl-2H-pyra20lo[3.4-d]pyrimldin-4-yl. 2-ben2yl-6-methyl-2H-pyra20lo[3.4-d]pyrimi- 
din-4-yl, 2-ben2yl-6-ethyl-2H-pyra20lo[3.4-d]pyrimidin-4-yl. 2-ben2yl-6-n-propyl-2H-pyra2olo[3,4-d]pyrimidin-4-yl, 2- 

45 ben2yl-6-n-butyl-2H-pyra2olo[3.4<l]pyrlmidin-4-yl, 2-benzyl-6-n-pentyl-2H-pyrazolo[3.4-d]pyrimidin-4-yl. 2-ben2yl-6-n- 
hexyl-2H-pyrazolo[3.4-d]pyrlmidin-4-yl, 6-n-butyl-2-(1-phenylethyI)-2H-pyra2olo[3.4-d]pyrimidin-4-yl. 6-n-butyl-2-(2- 
phenyIethy[)-2H-pyra2olo[3.4<l]pyrimidln-4-yl, 6-n-butyl-2-(3-phenylpropyl)-2H-pyra2oloI3.4-d]pyrimidin-4-yl. 6-n-butyl- 
2-(4-phenylbutyl)-2H-pyra20lo[3.4-d]pyrimidin-4-yl, 6-n'butyl-2-{5-phenylpentyl)-2H-pyra20lo[3.4-dlpyrimidin-4-yl, 6-n- 
butyl-2-(6-phenyIhexyl)-2H-pyra2olo[3.4-d]pyrimidin-4-yl. 1-ben2yl-6-methyl-1 H-pyra20lo[3.4-d]pyrimidin-4-yl, 1 -ben- 

so 2yl-6-ethyl-1 H-pyra20lo[3.4<J]pyrimidin-4-yl. 1 -benzyl-S-n-propyl-l H-pyrazolo[3.4-d]pyrimidin-4-yl. 1 -ben2yl-6-n-butyl- 
1 H-pyra20lo[3.4^]pyrimidin-4-yl. 1 -ben2yl-6-n-pentyl-1 H-pyra2olo[3.4-d]pyrimldin-4-yl. 1 -ben2yl-6-n-hexyl-1 H-pyra- 
zc!o[3,4-djp,.;mwiM-4-y;. 5-ii-uuiyi-i-(i-Mheriyieihyi)-in-pyrazoloi3.4<jlpyrimidin-4-^^ b-n-Dutyi-i-(2-pnenyiethyl)-1H- 
pyra20lo[3.4-d]pyrimidin-4-yl, 6-n-butyl-1-(3-phenylpropyl)-1H-pyrazolo[3.4-d]pyrimidin-4-yl. 6-n-butyl-1-(4.phenyl- 
butyl)-1H-pyra20lo[3.4-d]pyrlmidin-4-yl. 6-n-butyl-1-(5-phenylpentyl)-1H-pyrazolo[3.4-dlpyrimidin-4-yl. 6-n-butyl-1-(6- 

55 phenylhexyl)-1H-pyra20io[3.4<l]pyrimidin-4-yl. 6-n-butyl-5H-pyra2olo[3,4-d]pyrimidin-4-yl. 5-benzyl-6-n-butyl-5H-pyra- 
2olo[3,4-d]pyrimidin-4-y] and the like. 

[0020] a the heterocyclic groups represented by R"*, given below are examples of (4) purin-6-yl groups which have 
a lower alkyl group at the 2-position and one of whose nitrogen atoms may have a lower alkyl or phenyl(lower)alkyl 
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group as a substituent. 2-Methy!-9H-purin-6-yl. 2-ethyl-9H-purin-6-yi. 2-niDropyl-9H-puriTv6-yi. 2-n-butyl-9H-purin-6-yl. 
2-n-pentyi-9H-purin-6-yl. 2-n-hexyl-9H-purin-6-yl. 2-methyl-7H-purin-6-yl, 2-ethyi-7H-purin-6-yl, 2-n-propyl-7H-purin-6- 
yl. 2-n-butyl-7H-purin-6-yl. 2-n-pentyl-7H-purin-6-yl, 2-n-1iexyl-7H-purin-6-yl. 9-benzyl-2-metfv«-9H-purin-6-yl, 9-ben- 
zyl-2-ethyl-9H-purin-€-yl. 9-ben2yl-2-n-propyl-9Hf)urin-6-yl. 9-ben2yl-2-n-biityl-9H-purln-6-yl, 9-benzyl-2-n-pentyl-9H- 

5 purin-6-yi. 94>en2yl-2-n-hexyl-9Hi>urin-6-yl. 2-n-butyl-9-(1-phenylethyi)-9H-purin-6-yl. 2-n-butyI-9-(2-phenylethyl)-9H- 
purin-6-yl. 2-n-butyl-9-(3'pheny!propyl)-9H-purin-6-yl. 2Hfi-butyl-9-(4-phenylbiityl)-9H-purin-6-yl. 2-n-butyl-9-{5-phe- 
nylpentyl)-9H-puiin-6-yl, 2-n-butyl-9-(6-phenylhexyO-9H-purin-6-yl. 2,9-climethyl-9H-purin-6-yI, 2-e1hyl-9-me1tiyl-9H- 
purin-6-yl, 9-methyl-2-n-prDpyl-9H-purin-6-yl, 2-n-butyl-9-methyl-9H-purin-6-yl, 9-melhyl-2-n-pentyl-9H-purin-6-yl. 2-n- 
hexyl-9-meltTyl-9H-purin-6-yl. 7-ben2yl-2-methyl-7H-purirv6-y!. 7-ben2yl-2-€lhyl-7H-purin-6-yl. 7-benzy1-2-n-propyl-7H- 

10 purin-6-yl. 7-benzyl-2-n-butyl-7H-purin-6-yl. 7-benzyl-2-n-perTtyl-7H-purin-6-yi. 7-benzyl-2-n-hexyl-7H-purin-6-yl. 2-n- 
butyl-7-(1 •phenylethyl)-7H-purin-6-yI. 2-n-butyl-7-(2-phenylethyI)-7H-purin-6-yl. 2-n-butyl-7-(3i3henylpropyl)-7H-purin- 

6- yl. 2-n-butyl-7-(4-phenylbutyl)-7H-purin-6-yl, 2-n-butyl-7-(5-phenylp€ntyl)-7H-puriiv6-yl. 2-n-butyl-7-(6-phenylhexyl)- 
7Hi3urin-6-yl. 2.7-dimethyl-7H-purirv6-yl. 2-ethyl-7-methyl-7H-purin-€-yi, 7-methyl-2-niXopyl-7H-purin-6-yl, 2-n-txityl- 

7- melhyl-7H-purin-6-yl. 7-methyl-2-n-pentyl-7H-purin-6-yl. 2-n-hexyl-7-methyl-7H-purin-6-yl. Haenzyl-2-methyl-1 H- 
75 purin-6-yl. 1 -benzyl -2-elhyl-1H-purin-6-yl. 1-benzyl-2-n-propyl-1H-purin-6-yl. 1-benzyl-2-n-butyt-1H-purin-6-yl. 1-ben- 

zyl-2-n-pentyl-1H-purin-6-yl. 1 -benzyl-2-n-hexyi-1 H-purin-6-yl, 2-n-butyl-1-(1 -phenyl ethyl)- 1Hi3urin-6-yl, 2-n-butyl-V 
(2-phenylethyl)-1H-purin-6-yI. 2-n-butyl-1-(3-phenytpropyl)-1H-purin-6-yl. 2-n-butyl-1-(4-phenylbutyl)-1H-purin-6-yl. 2- 
n-butyl-1-(5-phenylpentyl)-1HiDurin-6-yl, 2-n-butyl-1-(6-phenylhexyl)-1H-purin-6-yl, 1.2-dlmethyl-1H-purin-6-yi. 2-ethyl- 
l-methyHH-purin-6-yl. 1 -methyl-2-n-propyl-1 H-purin-6-yl. 2-n-butyl- 1 -methyl- 1H-purin-6-yl, 1-methyl-2-n-pentyl-1H- 

20 purin-6-yl. 2-n-hexyl-1 -methyl-1 H-purin-6-yl and the like. 

[0021] The amide derivatives of the invention are useful as medicine, and particularly useful as analgesics (for reliev- 
ing postoperative pain, migraine, gout, chronic pain, neuropathic pain, cancer pain, etc.), anti-irtflammatory agents, 
antimicrobial drugs, hypoglycanic agents, hypolipidemic agents, antihypertensive agents, anti-cancer agents, etc. The 
derivatives of the invention are highly suitable for use as analgesics which are characterized by being free of side effects 

25 typically seen in conventional analgesics. 

[0022] Examples of the derivatives of the invention suitable for the above medicinal use are those of formula (1) 
wherein A is a benzene ring, and particularly those wherein A is a benzene ring and the heterocyclic group is either 
a thieno[3.2Kflpyrimidin-4-yl group substituted by a lower alkyi group at the 2-position or a pyrazolo[1 .5-a]-1 .3.5-triazin- 
4-yl groip substituted by a lower alkyI group at the 2-position. Among the suitable derivatives, more preferable are those 

30 wherein R\ and are the same or different and independently represent hydrogen, lower alkoxy. halogen, phenyl, 
lower alkanoyloxy or lower alkyttNo. 

[0023] Exanples of particularly preferable amide derivatives of the invention are shown below. 

• N-{2-n-butylpyrazolo[1 .S-aJ-l ,3.5-triazin-4-yl)-3.4,5-trimethoxybenzamide; 
35 • N-(2-n-buty!pyrazolo[1 ,5-a]-1 ,3,5-triazin-4-yI)-2,4-dicWor6benzamide; 

• N-(2-n-butylpyrazolo[1 .5-a]-1 .3,5-triazin-4-yl)-3-chlorobenzamide: and 

• N-(2-n-butytthieno[3,2-d]pyrimid!n-4-yl)-3,4.5-trimethoxybenzamide. 

[0024] The derivatives of the invention can be produced by various processes. Exemplary processes are schemati- 
40 cally shown below. 

[Reaction Scheme- 1] 

45 



50 




(3) -(1) 

wherein A, R\ R^, R^, R"* and R^ are as defined above. X is a halogen atom, and R"*® is a heterocyclic group selected 
from the following groups (1 ). (2). (3') and (4'): 
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(1) a lower alkyl-substituted thieno[3.2-d]pyrimldln-4-yi group; 

(2) a pyrazololl .5-a]-1 .3.5-triazin-4-yl group optionally having one or two substituenls selected from the group con- 
sisting of lower alkyl. phenyl. phenyl(lower)all^, phenylthiophenyl and halogen; 

(3*) a pyra20lo[3,4-d]pyrimidin-4-yl group which has a lower alkyl group at the 6-positlon and one of whose nitrogen 
atoms may have a phenyl(lower)alkyl or a suitable protective group as a substituent; and 
(4*) a purin-6-yl group which has a lower alkyl group at the 2-position and one of whose nitrogen atoms may have 
a lower alkyl. phenyl(lower)alkyl or a suitable protective group as a substituent. 

[0025] As shown in the above Reaction Scheme-1, the compound (2) and add halide (3) are reacted to produce a 
compound (1 ) of the invention. The reaction can be carried out in a suitable solvent in the presence of a deacidif ication 
agent. Examples of useful solvents are aromatic or aliphatic hydrocarbons such as benzene, toluene, xylene and petro- 
leum ether; chain or cyclic ethers such as diethyl ether, dimethoxyethane. tetrahydrofuran (THF) and 1,4-dioxane; 
ketones such as acetone, ethyl methyl ketone and acetophenone; and halogenated hydrocarbons such as dichlo- 
f CTTiethane. chloroform, carbon tetrachloride and 1 .2-dichloroethane. Examples of preferable deacidiflcation agents are 
t*f tai y amines such as triethylamine. N.N-diethylaniline. N-methylmorpholine. pyridine and 4-dimethylaminopyridine. 
10026] In the above reaction, there is no limitation on the amounts of acid halide (3) and deacidrf ication agent relative 
to the conpound (2). However, they are preferably used in an approximately equimolar to excessive mdar amount 
f esp«cti/e<y The reaction is carried out at O'^C to reflux temperature and completed in about 0.5-200 hours. 
(0027] When acid halide (3) is used in an approximately equimolar amount, a compound (1 ) wherein R is hydrogen 
ic r^oduced as a main product. By increasing the amount of acid halide or extending the reaction time, an Increased 
amount of the compound (1) wherein R^ is other than hydrogen can be produced. 

J0028J As regards suitable protective groups of the heterocyclic group R** defined in (3') and (4') in Reaction Scheme- 
1 . eiarrples are usual protective groups automatically deprotected by the above reaction, such as benzyloxycarbonyl. 
t-butoxycartjonyl. fluorenylmethyloxycarbonyl. 2.2.2.trichloroethoxycarbonyl and the like. These protective groups are 
usually deprotected automatically by the above reaction, and even if some remain protected, the groups can be easily 
deprotected. for exanple. by hydrolysis in a solvent such as methanol or ethanol in the presence of a catalyst such as 
palladium-carbon at room tenperature for about 1 -30 hours, or reductive deprotection with zinc powder in water or ace- 
tic acid, or treatment with a strong acid such as hydrochloric acid or trif luoroacetic acid. 

10029] The starting compound (2) can be prepared, for example, by the following method shown in Reaction Scheme- 
2 to Reaction Scheme-6. 

(Reaction Scheme-2] 



0 




v^erein R^ are lower alkyl. Q is lower alkyl. and Y and Z are each halogen. • 

[0030] In Reaction Scheme-2, 3-aminothiophene-2-carboxylate (4) is reacted with an equimolar to slightly excessive 
molar amount of acid halide (5) in an amine solvent such as pyridine, lutidine or triethylamine at about 0*»C to room tem- 
perature for about 1-10 hours to produce an amide (6). 
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TO 



[0031] The amide (6) is subjected to cyclic reaction in ammonia water at atxxrt 80*'C to rrflux temperature for about 
1 0 to 50 hours to produce a compound (7). 

[0032] The subsequent halogenaton of the compound (7) obtained by the above reaction is can-ied out in the pres- 
ence of a deacidification agent such as N.N-dimethylaniline. N.N<liethylani!ine or triethylamine using a halogenating 
agent such as phosphorus oxychloride or phosphorus oxybromide. Since the above-mentioned halogenating agents 
also function as solvents, there is no need to use any solvents in the above reaction. The reaction can also proceed 
using inert solvents such as benzene, toluene, xylene or the like. In the above reaction, the amount of the deacidifica- 
tion agent is preferably about 1-10 times the molar amount of the compound (7). The reaction is carried out at room 
temperature to the reflux temperature of the solvent and oonrpleted in about 5-50 hours. 

[0033] The compound (8) thus obtained can be converted into a compound (2a) by treatment v»rith ammonia water. 
This reaction is carried out by heating the compound (8) in ammonia water at about 70**C to reflux temperature for about 
5 to 30 hours. 



75 



[Reaction Scheine-3] 



20 



25 



30 



35 



40 




r-r I 



(2 c) 



45 wherein R^. Q and Y are as defined above. is phenyl(lower)alkyl or a suitable protective group and R^* is phe- 
nyl(lower)alkyl. 

[0034] In Reaction Scheme-3, the pyrazole derivative (9) is reacted with an equimolar to excessive molar amount of 
ortho-add-ester (10) in an inert solvent such as N.N-dimethylformamide (DMF). N,N-dimethylacetamide (DMA) or 
dimethyl sulfoxide (DMSO) at approximately reflux temperature for 10 minutes to 1 hour to produce a compound (11). 
50 [0035] Subsequently the compound (11) can be converted Into a compound (2b) by reaction with an excessive 
amount of ammonia in an inert solvent such as methanol, ethanol or ethylene glycol. The reaction is carried out at about 
0^*0 to room temperature and completed in about 10 to 50 hours. 

[0036] The compound (2b) can be converted Into compounds (2c) and (2d) by reaction with halide (12). The reaction 
is carried out in an inert solvent such as DMF, DMA or DMSO in the presence of a base such as sodium hydride, potas- 
55 sium hydride, sodium ethoxide. sodium carbonate or triethylamine. In the reaction, halide (12) and abase are used pr^- 
erably in an approximately equimolar to excessive molar anfK)unt relative to the starting compound. The reaction is 
usually carried out with ice-cooling and completed in about 0.5-10 hours. 

[0037] Also, the compound (1 1) can be converted into a compound (2e) by reaction with an amine (13) in an inert 



6 



EP0915093A1 



solvent such as methanol, ethanol or ethylene glycol. Using the amine (13) in an amount of 1 to 2 equivalents, the reac- 
tion is carried out at about room temperature to reflux temperature lor about 1-10 hours, thus providing a compound 
(2e). 

[Reaction Scheme- 4 ] 



OQ 



70 



15 



20 



25 



30 




(2g) 

35 

Wherein Q and Y are as defined above. is lower alkyi, phenyl(lower)alkyl or a suitable protective group and R®* 
Is lower alkyI or phenyl(lower)alkyl. 

[00381 The reactions shown in Reaction Scheme-4 can be carried out in a similar manner as the corresponding reac- 
40 tions in Reaction Scheme-3. 
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[Reaction Scheme-5] 



NII2 



N 



(1 6) (2 0) (2 c' ) 



NH2 

CN I 



(17) K^-|~^ (2 1) (2d ) 

OQ ^ 

(1 0), " 

(18) (2 2) <2 g' ) 

CN 

,_^CN ^ / OQ n—^An 



XN if ^ 

IN NII2 ^^ ^ R n'^n^rB 

r8- R8a 1^8.-) 

(19) (2 3) (2 h' ) 



wherein R^. R^®, R®* and Q are as defined above. 

[0039] In Reaction Scheme-5, the compounds (16) - (19) can be converted into compounds (20) - (23) by reaction 
with ortho-acid-ester (10). These conrtpounds are then treated with ammonia to produce compounds (2c'). (2d*). (29*) 
and (2h*). The reactions can be carried out in a similar manner as the corresponding reactions shown in Reaction 
Scheme-3. 
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[Reaction Scheme-6) 



70 



75 



30 



45 



OQ 

9 



OQ 



iNn2 

OQ 1 
N Nil (10) N — Nil 9Q ^ N N^N 



(2 4) (2 5) (2 j) 



wherein Q is as defined above, is lower alkyi or phenyl and is hydrogen, lower alkyl. phenyl. phenyl(lower)alkyl 
or phenylthiophenyl. 

20 [0040] The reaction of the compound (24) with ortho-acid-ester (1 0) in Reaction Schenrte-6 can be canried out in a 
similar manner as the corresponding reaction shewn in Reaction Scheme-3. 

[0041 ] The compound (25) obtained by the reaction is reacted with cyaminade in the presence of an inert solvent such 
as methanol, ethanol or ethylene glycol to produce a compound (2j). The reaction is carried out using 1 to 1.5 equival nt 
of cyanamide at about room temperature to reflux temperature and is completed in about 3 to 30 hours. 
25 [0042] The above reaction can be can"ied out by a single step. For example, about 1 equivalent each of ortho-acid 
ester (10) and cyanamide are added to a solution of the compound (24) in an inert solvent (e.g.. methanol, ethanol or 
ethylene glycol) and the reaction is carried out at room temperature to reflux temperature for about 5 to 30 hours. 



[Reaction Scheme-7] 




,1 



0 



Halogenation R 



R N— N^N 

(1 y) 



(1 z) 



wherein A, R^ R^ . R^ , R^ and R^ are as defined above, and R^°^ is a halogen atom. 

[0043] The halogenation of the compound (ly) shown in Reaction Scheme-7 can be carried out in an inert solv nt 
such as benzene, carbon tetrachloride. 1 .2-dimethQxyethane or water using a halogenating agent such as N-brom suc- 
50 cinimide (NBS), N-chlorosucdnimide or bromine. The halogenating agent is generally used in an amount of 1 equiva- 
lent to a slightly excessive amount relative to the compound (1 y). The reaction is carried out at O^'C to room temp rature 
for about 15 minutes to 3 hours, thus proving a compound (Iz). 



55 
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[Reaction Scheme-B] 



70 
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R 



,1 



R 
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(1 w) 



110 



0 

(1 x) 



N— R 



5b 



wherein and R^ are as defined above. R^ is lower alkanoyloxy. R^^ and R^ are the same or different and inde- 
pendently represent hydrogen, lower alkoxy. halogen, nitro, lower alkyl. halogen-sut)8tituted lower alkyt. phenyl, phe- 
noxy, hydroxy, lower alkylthio. lower alkylsuiflnyl or lower alkylsutfbnyl. R^ Is hydrogen or a group represented by 



20 



25 




30 



35 



wherein R\ and R^ are as defined above, and R* is hydrogen or a group represented by 




40 



45 



wherein R^* and R^® are as defined above. 

[0044] The compound (1w) of the invention can be converted into the compound (1x) of the invention by hydrolysis. 
The hydrolysis can be carried out by treating the compound (1 w) with aqueous NaOH solution, aqueous KOH solution 
or the tike in an inert solvent such as methanol or ethanol. In this reaction, the reaction temperature is generally 
selected from the range of 0^*0 to room temperature and reaction time from about 10 minutes to 3 hours. 



so 
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[Reaction 



Scheme -9 ] 




IN R 



•■>t' 



Oxidation 



0-s(o; 




0 

(1 v) 



0 



(1 u) 



wherein R\ P? and are as defined above. ^ is lower alkyl. n is 1 or 2. R^^ and R^^ are the same or different and 
independently represent hydrogen, lower alkoxy, halogen, nitro, lower alkyi. halogen-substituted lower alkyl, phenyl, 
phenoxy, lower alkanoyloxy. hydroxy, lower alkylthio, lower alkylsulfinyl or lower all^lsulfonyl, represents hydrogen 
or a group represented by 



wherein R^^ , R^, n and are as defined above. 

[0045] The oxidation reaction of the compound (1 u) can be carried out in an inert solvent such as acetic acid, dichlo- 
romelhane or carbon tetrachloride using an oxidizing agent such as hydrogen peroxide, m-chloroperbenzoic acid or 
sodium periodate. To provide lower alkylsulfinyl (n=1) by oxidation, the oxidizing agent is used In an equimolar to slightly 
excessive amount relative to the starting compound and the reaction is carried out at about O^C to room temp ralure 
for about 15 minutes to 10 hours. To provide lower alkyisulfonyl (n=2). the oxidation reaction is carried out at about 0*»C 
to reflux temperature for about 1 5 minutes to 1 0 hours, using the oxidizing agent in an amount of at least 2 equivalents 
relative to the starting compound and optionally using a catalyst such as sodium tungstenate. 
[0046] The objective compound (1 v) wherein n=2 (sulfonyl compound) can also be obtained by re-oxidizing the above 
obtained compound wherein n=i (sulfinyl compound) under any of the two reaction conditions. 
[0047] The objective compounds in the steps of the above Reaction Schemes can be easily isolated and purified by 
conventional separation means, such as adsorption chromatography, preparative thin^layer chromatography, recrystal- 
lization. solvent extraction and the like. 

[0048] The compounds of the invention can be converted into pharmaceutically acceptable acid addition salts, which 
are also included in the scope of the invention. Examples of useful acids to form such salts are hydrochloric acid, hyd- 
robromic acid, sulfuric acid and like inorganic adds; and oxalic acid, tumeric acid, maleic acid, tartaric acid, citric acid, 
p-toluenesulfonic acid and like organic acids. The reaction for forming such an acid addition salt can be candied out by 




wherein R\ and ^ are as defined above, and R*^ is hydrogen or a group represented by 
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a conventionai method. 

[0049] The compounds of the invention wherein is hydrogen can be converted, by conventional methods, to 
sodium salts, potassium salts or like alkali metal salts, calcium salts, magnesium salts or like alkali earth metal salts, 
other copper salts, etc. These salts are also included in the scope of the invention. 
5 [0050] Of the compounds of the invaition, the compounds ( 1 a) and ( 1b) may have resonance structures (1 c)-(1 e) and 
(10-(1h) shown below and thus can be r^esented by any of these formulas. 
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1 1 




10051] The compounds of the invention are made into general dosage fomis of pharmaceutical compositions using 
suitable pharmaceutically acceptable can-iers. Examples of useful pharmaceutically acceptable carriers are conven- 
tional diluents or exciplents such as fillers, volume builders, binders, humectants. disintegrators, surfactants, lubricants 
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and the like. Carriers for use are suitably selected accading to the desired unit dosage forms. 
[0052] A suitable unit dosage form can be selected from a wide variety of forms acoording to the intended medical 
treatment. Typical examples are tablets, pills, powders, solutions, suspensions, emulsions, granules, capsules, suppos- 
itories, injections (solutions, suspensions, etc.). ointments and the like. 

5 [0053] The tablets can be molded using, as pharmaceutically acceptable canriers. excipients such as lactose, 
sucrose, sodium chloride, glucose, urea, starch, calcium cartx)nate. kaolin, crystalline cellulose, silicic acid and potas- 
sium phosphate; binders such as water, ethanpl, propanol. ample syrup, glucose syrup, starch solution, gelatin solu- 
tion, carboxymethyl cellulose, hydroxypropyl cellulose, methyl cellulose and polyvinyl pyrrolidone; disintegrators such 
as sodium carboxymethyl cellulose, calcium carboxymethyl cellulose, low-substituted hydroxypropyl cellulose, dry 

10 starch, sodium alginate, agar powder, laminaran powder, sodium hydrogen-cartwnate and calcium cartx)nate: sur- 
factants such as polyoxyethylene sorbitan fatty add esters, sodium lauryl sulfate and stearyl monoglyceride; disintegra- 
tion inhibitors such as sucrose, stearin, cacao butter and hydrogenated oil; absorption promoters such as quaternary 
ammonium base and sodium lauryl sulfate; humectants such as glycerin and starch; adsorbents such as starch, lac- 
tose, kaolin, bentonite and cdtoidal silicic acid; and lubricants such as purified talc, stearic acid salt, boric add powder 

75 and polyethylene glycol, 

[0054] If necessary, the tablets can further be coated with usual coating film to make them into sugar-ooated tablets, 
gelatin-coated tablets, enteric tablets, f Hm-coated tablets, double-layered tablets or multiple-layered tablets. 
[0055] The pills can be made using, as pharmaceutically acceptable carriers, excipients such as glucose, lactose, 
starch, cacao butter, hydrogenated vegetable oil. kaolin and talc; lenders such as gum arable powder, tragacanth pow- 
20 der. gelatin and ethanol; and disintegrators such as laminaran and agar. 

[0056] The suppositories can be mokled using, as pharmaceutically acceptable carriers, polyethylene glycol, cacao 
butter, higher alcohols or their esters, gelatin, semisynthetic glycerides and the like. 

[0057] The capsules are usually manufactured in a conventional manner by Wending the compound of the Invention 
with pharmaceutically acc^aWe carriers as mentioned above and encapsulating tiie mixture into hard gelatin capsule 

25 shells, soft capsule shells, etc. 

[0058] When the compound of the invention is to be provided in an injectable form such as solution, emulsion or sus- 
pension, the preparation is preferably sterilized and rendered isotonic with respect to the blood. As the diluent for use 
In such a preparation, water, ethyl alcohol, macrogols. propylene glycol, ethoxylated Isostearyl alcohol, polyoxyiso- 
stearyl alcohol, polyoxyethylene soibitan fatty acid esters, etc. can be mentioned. In this operation, a suffident amount 

30 of sodium chloride, glucose, glycerin or the like may be added to the pharmaceutical composition to provide an Isotonic 
solution. Conventional solubilizers. buffers, anesthetics, etc. may also be added, 

[0059] Further, coloring agents, preservatives, aromatics. flavors, sweeteners or otiier medicines may be optionally 
incorporated in the pharmaceutical composition. 

[0060] The ointments in tiie form of pastes, creams, gels. etc. can be manufactured using diluents such as white vase- 
35 line, paraffin, glycerin, cellulose derivatives, polyethylene glycol, silicone and bentonite. 

[0061] The proportion of tfie conpound of tiie invention (as an active ingredient compound) in the pharmaceutical 
composition is not critical and can be selected from a broad range. It is generally preferable that the compound account 
for about 1 to 70 weight % of tiie final composition. 

[0062] There is no limitation on methods for administering the pharmaceutical compositions of tiie invention. Thus, a 
40 proper method can be selected according to the dosage form, patient's age, sex and other conditions, severity of dis- 
ease, etc. For example, the tat)lels, pills, solutions, suspensions, emulsions, granules and capsules are administered 
by the oral route. The injections are administered singly or in admixture with glucose, amino acid or like conventional 
infusions by the irrtravenous route or. if necessary, administered singly by the intramuscular, intradermal, subcutaneous 
or Intraperitoneal route. The suppositories are administered intrarectally. 
45 [0063] The dosage of the pharmaceutical composition is suitably selected according to the intended use. patient's 
age, sex and other conditions, severity of disease, etc. The dosage of tiie compound of the Invention as the active ingre- 
dient is preferably about 0.5-20 mg per kg body weight a day. and this amount can be administered once or in 2-4 
divided doses a day 

so BEST MODE FOR CARRYING OUT THE INVENTION 

[0064] The present invention will be described below in more detail with reference to Reference Exarrples and Exam- 
ples. Preparation examples of the starting compounds for the compounds of the invention are shown as Reference 
Examples, and preparation exanples of the compounds of the inventions as Examples. 

55 
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Reference Example 1 

Preparation of 4-amino-2-n-butylthienot3.2-d]pyrimidihe 

[0065] 3.8 ml of n-pentanoic acid chloride was added to 50 ml of an anhydrous pyridine solution containing 5.0 g of 
methyl 3-aminothiophene-2-cartX)xyiate at O^C. The mixture was stirred at 0*»C for 1 hour and further stirred at room 
temperature for 2 hours. The reaction mixture was concentrated, diluted with ethyl acetate and washed with 1 N chloric 
acid, saturated aqueous sodium bicartjonate solution and saturated aqueous sodium chloride solution in this order. 
Ethyl acetate was distilled off under reduced pressure and the residue was purified by silica gel column chromatography 
(elution with n-hexane: ethyl acetate = 5:1) to provide 7.0 g of methyl 3-pentanoylaminolhiophene-2-carboxylate as a 
colorless oily compound. 

[0066] To 5 ml of a dimethoxyethane solution containing 4.0 g of the conpound obtained above was added 20 ml of 
25% ammonia water. The mixture was sealed in a tube and heated at 100'C for 24 hours. The reaction mixture was 
concentrated under reduced pressure and extracted with dichloromethane. The organic layer was collected and con- 
centrated under reduced pressure. The crude crystals obtained were recrystallized from clichloromethane-n-hexane to 
provide 1.35 g of 5-n-butyl-7-hydroxythieno[3.2-dlpyrimldine as colorless crystals. 

[0067] To 14 ml of a toluene solution containing 1 .35 g of the crystals obtained were added 2.4 ml of phosphorus oxy- 
chloride and 1.3 ml.of triethylamine. The mixture was stin-ed at 1 15«C for 12 hours. The reaction mixture was concen- 
trated under reduced pressure, poured into ice water and neutralized wHh sodium acetate and filtered through Celite. 
The filtrate was extracted with ethyl acetate. The organic layer was collected, washed with water and then with satu- 
rated aqueous sodium chloride solution and concentrated under reduced pressure. The residue was purified by silica 
gel column chromatography (elution vjrith n-hexane: ethyl acetate = 4:1 ) to provide 1 .4 g of 5-n-butyl-7-chlorothieno[3.2- 
d]pyrimidine as a cotorless oily compound. 

[0068] To 3 ml of a dimethoxyethane solution containing 1 .4 g of the oily conrpound obtained was added 1 5 ml of 25% 
ammonia water The mixture was sealed in a tube and heated at 80*^C for 20 hours. After completion of the reaction, the 
reaction mixture was cooled.with water. The crystals precipitated were collected by filtration, washed with water and 
then dried to provide 1 .2 g of the objective compound as colorless crystals. 
[0069] 4-Amino-2-n-propylthieno[3.2-dlpyri'"'dine was prepared in a similar manner as above. 

Reference Example 2 _ 

Preparation of 4-amino-6-n-butyl-1H-pyra20lo[3.4-dlpyrimidine 

[0070] To 50 ml of an anhydrous DMF solution containing 5 g of 3-amino-4-cyanopyrazole was added 1 2 ml of trime- 
thyl ortho-n-pentanoate. The mixture was stin-ed at 90*»C for 20 minutes. The reaction mixture was diluted with ethyl 
acetate, washed with water and then with saturated aqueous sodium chloride solution and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography (elution with n-hexane: ethyl acetate = 2:1) to 
provide 6.5 g of 4-cyano-3-[N-(1-methoxypentylidene)amino]pyra20le as a colorless dly compound. 
[0071 ] To 6.5 g of the compound obtained above was added 50 ml of a methanol solution of ammonia (about 7%). 
The mixture was stirred at room temperature for 36 hours. After completion of the reaction, the reaction mixture was 
concentrated under reduced pressure and the residue was recrystallized from ethanol-n-hexane to provide 4.1 g of the 
objective compound as colorless crystals. 

Reference Example 3 

Preparation of 4-amino-2-benzyloxycarbonyl-6-n-butyl-2H-pyrazolo[3.4'd]pyrimidine 

[0072] To 7.5 ml of an anhydrous DMF solution containing 750 mg of the compound obtained in Reference Example 
2 were added 1 .1 ml of triethylamine and 3.4 ml of benzyloxycarbonyl chloride (about 30% toluene solution) at O^C. fol- 
lowed by stirring at 0*'C for 1 hour. The reaction mixture was poured into ice water, and the crystals precipitated wer 
collected bv filtration and washed with diethyl ether. The crude crystals were purified by silica gel column chromatogra- 
phy (elution with chloroform: methanol = 40:1 ^1 0:1 ) and recrystallized from ethanol-n-hexane to provide 390 mg of the 
objective compound as colorless crystals. 
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Reference E * fvnples 4 and 5 

Preparation 4-anfiino-24)en2yl-6-n-butyl-2H-pyrazdo{3\4<J]pyrimidine and 4-amino-1-benzyl-6-n-butyl-1H-pyra- 
zolo(3.4-d]pyrimidine 

5 

[0073] Using the compound obtained in Reference Example 2, benzyl bromide and sodium hydride as a base, the 
procedure was carried out in a similar manner as in Reference Example 3. The crude product obtained was recrystal- 
lized from dchloromethane-diethyt ether to provide 4-amino-2-benzyl-6-n-butyl-2H-pyrazoio[3.4-d^yrimldine as color- 
less crystals. 

10 [0074] On the other hand, the mother liquor of reaystallization was concentrated and the residue was purified by col- 
umn chromatography (eiution with n-hexane: ethyl acetate = 2:3) and further reaystallized from diethyl ether-n-hexane 
to provide 4-amino-1-berizyl-6-n-butyl*1H-pyrazolo[3.4-d]pyrimidine as colorless aystals. 

Reference Example 6 

15 

Preparation of 6-amino-2-n-butyl-9H-purine 

[0075] To 24 ml of an anhydrous DMF solution containing 10 g of 4-amino-5-cyanoimidazole was added 24 ml of tri- 
methyl ortho-n-pentanoate. The mixture was stirred at 90°C for 20 minutes. The reaction mixture was concentrated 
20 under reduced pressure, and the residue was purified by silica gel column chromatography (eiution with ethyl acetate) 
and recrystallized from ethyl acetate-n-hexane to provide 17.7 g of 5-cyano-4-[N-(1-methoxypentylidene)amino]imida- 
zole as colorless crystals. 

[0076] To 1 5 g of the compound otstained atx>ve was added 1 00 ml of a methanol solution of ammonia (2N). The mix- 
ture was stirred at room tenperature for 6 days. After completion of the reaction, the crystals precipitated were col- 
25 lected, washed with methanol and dried to provide 9.5 g of the objective compound as coloriess crystals. The filtrate 
was concentrated and the residue was recrystallized from ethanol-n-hexane to provide 3.0 g of the objective compound 
as colorless crystals. 

Reference Example 7 

30 

Preparation of 6-amino-9-benzyloxycarbonyl-2-n-butyl-9H-purine 

[0077] To 100 ml of an anhydrous DMF solution containing 10 g of the compound obtained in Reference Example 6 
were added 22 ml of triethylamtne and 45 ml of benzyloxycarbonyl chloride (about 30% toluene solution) at O^'C, fol- 

35 lowed by stirring at C'C for 5 hours. The reaction mixture was poured into ice water and extracted with chloroform. The 
chloroform layer was washed with saturated aqueous sodium chloride solution and concentrated under reduced pres- 
sure. The residue was recrystaliised from chloroform-dlethyt ether to provide 8.5 g of the objective compound as a 
colorless crystals. The mother liquor was concentrated and the residue was purified by silica gel column chromatogra- 
phy (eiution with chloroform: methanol = 20:1) and recrystallized from chloroform-diethyl ether to provide 2.4 g of the 

40 objective compound as coloriess crystals. 

Reference Example 8 

Preparation of 6-amino-1 -benzyl-2-n-butyl-1 H-purine 

45 

[0078] 5 g of 5-cyano-4-[N-(1-methoxypentylidine)amino]imidazole obtained in Reference Example 6 was dissolved 
in 50 ml of methanol, and 3.2 ml of benzylamine was added. The mixture was stirred at 50°C for 2 hours and allowed 
to stand for cooling. The crystals precipitated were collected by filtration and washed witti diethyl ether to provide 6.2 g 
of the objective compound as coloriess crystals. 

so 

Reference Example 9 

Preparation of 6-amino-2-n"butyI-1 -methyl-1 H-purine 

55 [0079] The procedure was carried out in a similar manner as in Reference Example 8 to provide the objective com- 
pound as coloriess crystals. 
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Reference Example 10 

Preparation of 6-amino-7-ben2yl-2-n-butyl-7H-purine 

5 [0080] Using 1 -ben2yl-4-amino-5-cyanoimidazole. the procedure was carried out In a similar manner as in Reference 
Example 6. The objective compound was obtained as colorless crystals. 

Reference Exantple 1 1 

10 Preparation of 6-amino-9-benzyl-2-n-butyl-9Hi3urine 

(0081 ] Using 3-benzyl-4-amino-5-cyanolmida2ole. the procedure was carried out in a similar manner as in Reference 
Example 6. The objective compound was obtained as colorless crystals. 

r f Rvfef ence Example 1 2 

Pi cpar aton of 4-amino-2-n-butylpyrazolo[1 .S-aJ-l ,3,5-trlazine 

t0062| To 250 ml of an anhydrous DMF solution of 50 g of 3-amjnopyra2ole was added 120 ml of trimethyl ortho-n- 
.V pcntanoatc. followed by stirring at 70*»C for 22 hours. After completion of the reaction, the reaction mixture was concen- 
trated under reduced pressure and the residue was purified by silica gel column chromatography (elution with dichlo- 
romethane methanol = 50:1-^20:1) to provide 60 g of 3-IN-(1-methoxypentylidene)amino]pyra2ole as a colorless oHy 

compound ^ 
100831 The above obtained compound. 60 g. was dissolved in 300 ml of methanol, followed by addition or 15.3 g of 
rs cyanamide. The mixture was stirred at 60°C for 1 7 hours. After completion of the reaction, the reaction mixture was con- 
centrated under reduced pressure and the residue was purified by silica gel column chromatography (elution with 
dichloromethane: methanol = 50:1). and further reayslalUzed from diisopropyl elher to provide 36.4 g of the objective 
compound as colorless crystals. The mother liquor of recrystallization was purified in a similar manner as above to pro- 
vide 7 g of the objective compound as crystals. 

30 

Reference Example 13 

Preparation of 4-amino-2-phenylpyrazolo[1.5-a]-1 ,3,5-tria2ine 

35 [0084] The procedure was earned out in a similar manner as in Reference Example 12 to provide the objective com- 
pound as colorless crystals. 

Reference Examples 14-20 

40 [0085] The procedure was canied out in a similar manner as in Reference Example 12 to provide the following com- 
pounds as crystals. 

Reference Example 14 

45 [0086] 

4-Amino-2-methylpyrazolo[1 .S-aJ-l ,3,5-triazine 
Reference Example 15 

50 

4-Amino-2-ethylpyrazolo[1 .5-a]-1 .3,5-triazine 
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Reference Example 16 
[0068] 

5 4-Amino-2-n-propytpyrazolo[1 ,5-a]-1 ,3.5-tria2ine 
Reference Example 1 7 
[0089] 

10 

4-Amino-2-n-pentylpyra20lop ,5-aJ-l ,3.5-triazine 
Reference Example 18 
IS [0090] 

4-Amino-2-benzylpyrazolo[1 ,5-a]-1 ,3.5-triazine 
Reference Example 19 

20 

[0091] 

4-Amino-2-n-butyl-8-phenylpyra20lo[1 .5-al-1 ,3,5-tria2ine 
25 Reference Exanple 20 
[0092] 

4-Amino-2-n-butyl-8-(4-phenylthiophenyl)pyrazolo[1 ,5-a]-1 ,3,5-triazine 

30 

Example 1 

Preparation of N-(2-n-butynhieno[3.2<flpyrimldin-4-yl)-3.4.5-trimethoxy^ 

35 [0093] To 4 ml of an anhydrous pyridine solution containing 200 mg of the conpound obtained in Reference Example 
1 was added 270 mg of 3.4.5-trimethoxybenzoyl chloride at 0**C. The mixture was stirred at 0**C for 1 hour and further 
stirred at room temperature for 3 days. The reaction mixture was diluted with chloroform, washed with 1 0% hydrochloric 
acid, saturated aqueous sodium bicartwnate solution and saturated aqueous sodium chloride solution in this order and 
concentrated under reduced pressure. The residue was purified by silica gel column chromatography (elution with n- 

40 hexane: ethyl acetate = 32), and further recrystallized from n-hexane to provide 1 60 mg of the objective compound as 
colorless crystals. Table .1 shows the structure and melting point of the compound obtained. 

Exanrples 2-8 

45 [0094] The compounds set forth in Table 1 were prepared in a similar manner as in Example 1 . Table 1 shows the 
structures and melting points of the compounds obtained. As regards the oily compounds, ""H-NMR spectral data (S: 
ppm; solvent: CDCI3; inner standard: tetramethylsilane) are shown. 

Example 9 

so 

Preparation of N-(2-n-butyl-9H-purin-6-yl)-3.4,5-trimethoxybenzamide 

[0095] To 50 ml of an anhydrous pyridine solution containing 5 g of the compound obtained in Reference Example 7 
was added 5.3 g of 3.4.5-trimethoxybenzoyl chloride at O^C. The mixture was stin-ed at 0*C for 2 hours and further 
55 stirred at room temperature for 5 days. The reaction mixture was diluted with chloroform, washed with 10% hydrochloric 
acid and then with 5% aqueous sodium hydroxide solution. The aqueous laya- was collected, neutralized with 10% 
hydrochloric add and extracted with chloroform. The chloroform layer was collected, washed witii water and then with 
saturated aqueous sodium chloride solution and concentrated under reduced pressure The residue was purified by sil- 
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ica gel column chromatography (elution with chloroform: methanol = 50:1 -)^20:1) and recryslallized from dichlorometh- 
ane-diethyl ether to provide 2.7 g of the objective compound as colorless crystals. Table 1 shows the structure and 
melting point of the compound obtained. 

5 Exanrple 10 

Preparation of N-{6-n-butyl-1H-pyrazdo[3.4Kflpyrlmidin-4-yO-3,4.54rimethoxyben2anrii^ 

[0096] To 2 ml of an anhydrous pyridine solution containing 100 mg of the compound obtained in Reference Example 
10 3 was added 106 mg of 3.4.5-trimethaxyben2oyl chloride at O'^C. The mixture was stirred at 0«C for 1 hour and further 
stirred at room temperature for 1 hour. Tne reaction mixture was diluted with ethyl acetate, washed with 1 0% hydrochlo- 
ric acid, saturated aqueous sodium bicarbonate solution and saturated aqueous sodium chloride solution in this order 
and then concentrated under reduced pressure. The residue vwas purified by silica gel column chromatography (^ution 
with chloroform: ethyl acetate = 1:1) and further recrystallized from dichloromethane-n-hexane to provide 150 mg of 
75 colorless crystals. 

[0097] The aystals obtained were dissolved in 1 0 ml of ethanol. and 20 mg of 1 0% palladium-carbon was added, in 
a hydrogen gas atmosphere, the mixture was stln-ed at room temperature ovemight. Palladium-carbon was f iHered off 
using Celite. and the filtrate was concentrated under reduced pressure. The residue was purified by silica gel column 
chromatography (elution with chloroform: methanol = 50:1) and further recrystallized from ethyl acetate-n-hexan to 
20 provide 60 mg of the objective compound as colorless crystals. Table 1 shows the structure and melting point of the 
compound obtained. 

Examples 11 and 12 

25 Preparation of N.(9-benzyl-2.n-butyl-9H-purin-6-yl)-3.4.5-trimethoxybenzamide and N.(9-benzyl-2-n-butyl-9H-purin-6- 
yl)-N-(3.4.5-trimethoxybenzoyl)-3.4.5-trimethoxybenzamide 

[0098] To 30 ml of an anhydrous pyridine solution containing 1 .5 g of the compound obtained in Reference Example 
1 1 was added 1 .85 g of 3,4,5-trimethoxybenzoyl chloride at room temperature. The mixture was stirred at room temper- 

30 aturefor 6days. The reaction mixture was diluted with dichloromethane. washed with 10% hydrochloric acid, saturated 
aqueous sodium bicarbonate solution, water and saturated aqueous sodium chloride solution in this order and then 
concentrated under reduced pressure. The residue was purified by silica gel column chromatography (elution with 
dichloromethane: methanol = 100:1^50:1). The former fraction was recrystallized from n-hexane to provide 0.75 g of 
N-{9-benzyl-2-n-butyl-9H-purin-6-yl)-N-{3,4.5- trimethoxybenzoyl)-3.4,5-trimethoxybenzamide as colorless crystals. 

35 The latter fraction was recrystallized from n-hexane to provide 0.72 g of N-(9-benzyl-2-n-butyl-9H-purin-6-yl)-3.4,5-ti- 
methoxybenzamlde as colorless crystals. Table 1 shows the structures and melting points of the compounds obtained. 
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so 

(00991 ^ H-NMR data on the compound of Example 3 shown in Table 1 are presented below. 

0 90 (3H. t. J = 7.2). 1.3-1.5 (2H, m). 1.8-1.9 {2H. m), 2.87 (2H. t J = 7.7). 3.62 {6H. s). 3.86 (3H. s). 5.6-6.2 (2H. 
£5 brs). 7.18 (2H, d. J = 6.9). 7.2-7.4 {5H. m). 8.13 (1H. s). 12.3-12.5 (1H. brs). 
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Examples 13-53 

[0100] The compounds set forth in Table 2 were prepared in a similar manner as in Example 1. Table 2 shows the 
structures and matting points of the compounds obtained. As regards the oily compounds. ^H-NMR spectral data (8: 
5 ppm; solvent: DMSO-de- '^^^^^ standard: tetramethylsilane) are shown. 

Example 54 

Preparation of N-(2-n-butylpyrazolo[1 .5-a]-l .3.5-triazin^-yi)-2-methylsutf inyibenzamide 

10 

[OlOIJ To 18 mi of an acetic acid solution containing 1 .2 g of the compound obtained in Example 47 was added 0.44 
ml of 30% aeneous hydrogen peroxide solution. The mixture was stirred at room temperature for 4 hours. After comple- 
tion of the reaction, the reaction mixture was neutralized with 10% aqueous sodium hydroxide solution and extracted 
with dichloromethane. The organic layer was collected, washed with water and then with saturated aqueous sodium 
IS chloride solution and concentrated under reduced pressure. Diethyl ether was added to the residue and the crystals 
precipitated were collected by filtration. The crude ayslals were recrystallized from dichloromethane-diethyl ether to 
provide 0.48 g of the okjjective compound as colorless crystals. Table 2 shows the structure and melting point of the 
compound obtained. 

20 Example 55 

Preparation of N-(2-n-butylpyra20lo(1 .5-a]-1 .3.5-tria2in-4-yl)-2-methylsulfonylben2amide 

10102] To 10 ml of a chloroform solution containing 1 .0 g of the compound obtained in Example 54 was added drop- 
25 wise 15 ml of a chlorofomi solution containing 1 .44 g of methachloropetbenzoate at -78**C. The mixture was stirred at 
-78^C for 45 minutes and further stirred at C*C for 1 hour. The reaction mixture was diluted with dichloromethane, 
washed with aqueous sodium bicartx)nate solution and then with saturated aqueous sodium chloride solution and con- 
centrated under reduced pressure. The residue was purified by silica gel column chromatography (elution; chloroform 
chloroform : methanol « 40:1) and recrystallized from ethyl acetate-n-hexane to provide 0.95 g of the objective com- 
30 pound as colorless crystals. Table 2 shows the structure and melting point of the compound obtained. 

Example 56 

Preparation of N-{2-n-butylpyrazolo[1.5-a]-1.3,5-triazin-4-yl)-2-hydroxybenzamide 

35 

[0103] To 1 5 ml of an ethanol suspension containing 1 .5 g of the cortpound obtained in Example 44 was added 2.0 
ml of 10% aqueous sodium hydroxide solution at 0*C. The mixture was stirred at 0^*0 for 1 hour. To the reaction mixture 
were added 2.2 ml of 10% hydrochloric add and 80 ml of water. The crystals precipitated were collected by titration, 
washed with water and recrystallized from 60% ethanol hydrate to provide 1 . 12 g of the objective conpound as color- 
40 less crystals. Table 2 shows the structure and melting point of the compound obtained. 

Example 57 

Preparation of N-(2-n-butylpyrazolo[1,5-al-1.3.5-triazin-4-yl)-4-hydroxybenzamide 

45 

[0104] Using the compound obtained in Example 46. the objective compound was prepared in a similar manner as in 
Example 56. Table 2 shows the structure and melting point of the compound obtained. 

Example 58 

so 

Preparation of N-(8-bromo-2-n-butylpyrazolo[1 .5-a]-1 ,3.5-tria2in-4-yl)-3,4,5-trimethoxybenzamide 

[0105] 1 .0 g of the compound obtained in Example 7 was dissolved in 20 ml of 1 ,2-dimethoxyethane-water (3:1 ). After 
addition of 0.51 g of NBS at O^'C. the mixture was stirred at 0*C for 1 hour. The reaction mixture was diluted with water 
55 and the crystals precipitated were collected by filtration. The crude crystals obtained were washed with water and 
reaystallized from methanol-water to provide 0.94 g of the objective compound as colorless crystals. Table 2 shows the 
structure and melting point of the compound obtained. 
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Examples 59-62 

[0106] The compounds shown as Examples 59-62 in Table 2 were isolated from the former fractions of silica gel col- 
umn chromatography in Examples 7. 13. 14 and 25 respectively. Table 2 shows the staictures and melting points of the 
5 compounds obtained. 
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7.4 (2H. m), 7.43 (IH. t, J = 7.4). 7 62 (1H. d. J = 6.9). 821 (1H, d. J = 2.0). 11.6-11.9 (1H. brs). 
Examples 63-75 

5 [0108] The compounds set forth in Table 3 were prepared in a similar manner as In Example 1 . Table 3 shows the 
structures and melting points of the compounds obtained. 

Examples 76-82 

10 [01 09] The conpbunds shown as Examples 76-82 in Table 3 were isolated from the former fractions of silica gel chro- 
matography in Examples 63-64 and 68-72 respectively. Table 3 shows the structures and melting points of the com- 
pounds obtained. 

Example 83 

75 

[01 1 0] Using the compound obtained in Example 75. the compound shown in Table 3 was prepared in a similar man- 
ner as in Example 56. Table 3 shows the structure and melting point of the compound obtained. 

Examples 84-120 

20 

[Oil 1] The following confounds can be prepared by suk)jecting suitable starting materials to similar reactions as in 
Reference Examples or Examples. 

Example 84 

25 

[0112] 

N-(2-n-butylthleno[3.2-d]pyrimidin-4-yl)-1-naph1hoylamlde 
30 Example 85 
[0113] 

N-(2-n-butyl-9H-purin-6-yl)-l-naphthoylamide 

35 

Exanple 86 
[0114] 

40 N-(l -ben2yl-6-n-butyl-l H-pyra20lo[3.4-dlpyrimidin-4-yl)-l -naphthoylamide 
Example 87 
[0115] 

45 

N-(8-bronrK)-2-n-butylpyrazolo[1 .5-a]-1 .3.5-trlazin-4-yl)-1 -naphthoylamide 
Example 88 
so [0116] 

N-(2-n-bu1ylthieno[3.2-d]pyrimidin-4-yl)nicotinamide 
Example 89 

55 

[0117] 

N-(2-n-butyl-9H-purin-6-yl)nicotlnamide 
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Example 90 
[0118] 

5 N-(1 -benzyl-e-n-butyl-l H-pyra20lo[3.4<l]pyrinradin-4-yl)nicotinamid^ 
Example 91 
[0119] 

10 

N-(8-bromo-2-n-butylpyra20io[l ,5-a]-l .3.5-tria2in-4-yl)nicotinamide 
Example 92 
15 [0120] 

N-(2-n-biitylthieno[3,2<Qpyrimidin-4-yl)-24urancar^ 
Example 93 
[0121] 

N-(2-^-biJtyl-9H-purin-6-yl)*2-furancart)Qxyamide 
25 Example 94 
[0122] 

N-(1 4)enzyl-6-n-butyl-l Hi>yra20lo|3.4<Jlpyrimidin-4-yl)-2-furancart^ 

30 

Example 95 
[0123] 

35 N-(8-bromo-2-n-butylpyrazolo[1 ,5-a]-1 ,3.5-triazin-4-yO-2-furancarboxyaiTiide 
Example 96 
[0124] 

40 

N-(1 -benzyl-e-n-butyl-l H-pyra20lop.4-d]pyrimldln-4-yl)-3-chloroben2amide 
Example 97 
45 [0125] 

N-(2-benzyl-6-n4)utyl-2H-pyra20loI3,4<i]pyrimidin-4-yl)-3-chlorobenzamide 
Example.98 

so 

[0126] 

N-(9*enzyl-2-n-butyl-9H-purin-6-yl)-3-chlorobenzamide 

55 
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Example 99 
[0127] 

5 N-{7-benzyl-2-n4xJtyl-7Hi3urin-6-yO-3-<Worobenzamide 
Example 100 
[0128] 

N-(1 -benzyl-6-n4Dutyl-1 H-pyrazolo|3.4<0pyrimidin-4-yl)-2-methoxyt)en2amide 
Example 101 
• 10129] 

N(2t)enzyl-6-n4xityl-2Hi>yrazolo[3,4<l]pyrimidin-4-yl 
Eianple 102 
10130] 

N-(9-benzyl-2-n-butyt-9Hi3urin-6*yO-2-methQxybenzamide 
X Example 103 
[0131] 

N-(7-ben2yl-2-n-toutyl-7H-purin-6-yl)-2-methoxybenzamide 
Example 104 
[0132] 

35 N-(2-n-butyl-7-phenylpyrazolo[1 ,5-a]-1 ,3.5-trla2in-4-yl)-3-chlorobenzamide 
Example 105 
[0133] 

40 

N-(2-n-butyl-7-phenylpyra2o!o[1 ,5-a]-1 ,3.5-trla2in-4-yl)-2-methQxybenzamide 
Example 106 
45 [0134] 

N-(2-n-butyl-8i5henylpyrazolo[1.5-al-1,3.5-tria2in-4-yl)'3-chlorobenzamide 
Example 107 

50 

[0135] 

N-(2-n-butyl-8i3henylpyrazolo[1.5-a]-1,3.5-tria2in-4-yO-2-methoxybenzamW 

55 
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Example 108 
[0136] 

5 N-I2-n-butyl-8-(4-phenylthiophenyl)pyrazolo[1 ,5-al-1 ,3>triazin-4-yO-3<hlorobenzamide 
Example 109 
[0137] 

10 

N-[2-n-butyl-8-(4-phenylthiophenyl)pyrazolo[l .5-a]-l ,3.5-1riazin-4-yO-2-methoxyben2amkie 
Example 110 
75 [0138] 

N-(94)en2yl-2-n-butyl-9H-purin-6-yl)-1-naphthoylamide 
Example 111 

20 

[0139] 

N-(94>enzyl-2-n-butyl-9Hi>urin-6-yi)nicotiriamide 
25 Example 112 
[0140] 

N-(94)enzyl-2*n-butyi-9Hi>urin-6-yl)-2-furancartx)xyamide 

30 

Example 113 
[0141] 

35 N-(7-benzyl-2-n-butyl-7H-purin-6-yl)-1 -naphthoylamide 
Example 114 
[0142] 

40 

N-(7-benzyl-2-n-butyl-7H-purin-6-yl)niootinamide 
Example 115 
45 [0143] 

N-(7-ben2yl-2-n-butyl-7H-purin-6-yi)-2-furancarboxyamide 
Example 116 

so 

[0144] 

N-(2-ben2yl-6-n45utyl-2H-pyrazoloI3.4<npyrimidin'4-yl)-1-napW^ 

55 
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Example 117 
[0145] 

5 N-(2-benzyl-6-n*utyI-2Hi3yra20lo|3.4<flpyrimidin-4-yl)nicotina^ 
Example 118 
[0146] 

10 

N-{2-benzyl-6-n-butyl-2Hi)yrazolo[3,4Kflpyrimidin-4-yi)-2-furancart^^ 

Example 119 
IS [0147] 

N-(8-bromo-2-n-butylpyrazolo[1 ,5-a]-1 .3,5-triazin-4-yl)-3-chtorobenzamide 
Example 120 

20 

[0148] 

N.(8-bromo-2-n-butylpyra20lot1 ,5-a]-1 .3.5-tria2in-4-yl)-2-methoxybenzamide 

25 
30 
35 
40 
45 
50 
55 
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Pharmacologicai Test Example 1 

[0149] Using 6-week-old male S.D. rats (n = 7/group), the pain threshold of each rafs left hind paw was determined 
using Analgesy-Meter (product of Unicom) in accordance with the Randall-Sellitlo method IRandall, LO. and Sellitto. 
J.J.. Arch. Int. Pharmacodyn.. 1 1 1 . 409 (1957)]. The value thus obtained was termed "pre-value". 
[0150] One hour after measurement of the pre-value. a 5% gum arabic suspension containir^ the active ingredient 
compound of the invention was orally administered to the rats of the test group in an amount of 10 ml/kg so that the 
dosage of the active ingredient compound of the invention was 10 mg/kg. whereas a 5% gum arabic suspension (not 
containing the active ingredient compound of the invention) was orally administered to the rats of the control groip in 
an amount of 10 ml/kg. One hour later, an aqueous physiological saline solution containing substance P (25 ng/0.1 mQ 
was sutxutaneously injected into the left hind paw of each rat. 

[0151] The pain threshold of each rafs left hind paw was determined in the same manner as above at a predeter- 
mined interval from the time of the substance P injection. The value thus obtained was termed "post-value*. 
[0152] The recovery (%) of the pain threshold was calculated from post-values and pre-values of the rats in each 
group, by means of the following formula. 

B ^ • *u,^u^^/o/\ (Test group average post-value) - (Control group average post-value) ^ 
Recovery of pam threshold (%) = (^ntroi group average pre-value) - (Control group average post-value) ' 

[0153] The results (the highest recovery %) are shown in Table 4. 
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Table 4 
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30 
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50 



Example Na 


Recovery (%) 


Time from substance P 
injection (minutes later) 


1 


69.2 


60 


7 


39.3 


15 


14 


54.1 


60 


15 


83.2 


30 


16 


47.9 


30 


17 


74.7 


60 


21 


34.4 


60 


33 


57.7 


60 


34 


41.8 


30 


44 


56.8 


60 


47 


50.0 


30 


48 


68.5 


30 


59* 


30.5 


60 


61 


35.9 


60 


64 


63-7 


30 


66 


31.3 


30 


70 


30.4 


30 



: administration amount = 1 mg/kg 



[0154] Table 4 dearly shows that the compounds of the invention have high analgesic activity. 

55 Formulation Example 1 Manufacture of tablets 

[0155] Tatdets (1000 tables) fa oral administration, each containing as an active ingredient 5 mg of the compound 
obtained in Example 1 . were manufactured according to the following fomuila: 
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Compound of the invention obtained in Exanrple 1 


5g 


5 


Lactose (Japanese pharnacopoeia: JP) 


50g 




Corn starch (JP) 


25 g 




Crystalline cellulose (JP) 


25 g 


70 


Methyl cellulose (JP) 


1.5 g 




Magnesium stearate (JP) 


ig 



[0156] More specifically, the compound of the invention obtained in Example 1 . lactose, corn starch and calcium car- 
75 boxymethyl cellulose were fully blended and granulated using an aqueous methyl cellulose solution. The granulated 
mixture was passed through a 24-mesh sieve, and the granules under the sieve were mixed with magnesium stearate 
and compression-molded into the objective tablets. 

Formulation Example 2 Manufacture of capsules 

20 

10157] Two-piece hard gelatin capsules (1000 units) for oral administration, each containing as an active ingredi nt 
10 mg of the conpound obtained in Example 7, were manufactured according to the following formula: 



Compound of the invention obtained in Example 7 


10g 


Lactose (JP) 


80 g 


Corn starch (JP) 


30 g 


Talc (JP) 


5g 


Magnesium stearate (JP) 


ig 



35 [0158] More spedflcally, the above ingredients were finely pulverized and blended to give a homogeneous composi- 
tion. This composition was filled into proper-sized capsule shells for oral administration to provide the objective encap- 
sulated composition. 

Industrial ADDlicabilitv 

40 

[01 59] The amide derivatives of the present invention have highly potent analgesic effects and are useful as analge- 
sics in the field of medicine. 

Claims 

45 

1 . An amide derivative represented by the formula. 
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wherein ring A represents a benzene ring, a naphtiialene ring, a pyridine ring or a furan ring: 
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when ring A is other than a benzene ring. , and are all hydrogen atoms, and when ring A is a benzene 
ring, R\ R^ and are the same or (fifferent and independently represent hydrogen, lower alkoxy. halogen, nitro. 
lower alkyt. halogen-substituted lower alkyl. phenyl, phenoxy, lower alkanoyloxy, hydroxy, lower alkyithio. lower alkyi 
sulfinyl or lower alky) sulfonyl; 

R^ represents a heterocyclic group selected from the group consisting of (1) a lower alkyl-substituted thieno[3,2- 
dlpyrimidin-4-y! group, (2) a pyrazolo[1.5^)-1.3.5-triazin-4-yl group optionally having one or two substituents 
selected from the group consisting of lower alkyl, phenyl phenyl(lower)aIkyi, phenylthiophenyl and halogen. (3) a 
pyrazolo[3.4-d]pyrimidin-4-yl group which has a lower alkyl group at the 6-position and one of whose nitrogen 
atoms may have a phenyl(lower)alky1 groip as a substituent, and (4) a purin-6-yl group which has a lower alkyl 
group at the 2-position and one of whose nitrogen atoms may have a lower alkyl or phenyl(lower)alkyl group as a 
substituent; and 

R^ represents a hydrogen atom or a group represented by 



wherein A. R\ R^ and R^ are as defined above. 

2. An amide derivative according to claim 1 which is represented by the formula of claim 1 wherein ring A represents 
a benzene ring. 

3. An amide derivative according to claim 2 whidi is represented by the formula of claim 1 wherein R^ represents a 
thieno[3,2-dlpyrimidin-4-yl group substituted by a lower alkyl group at the 2-position, or a pyrazolo[1 .5-a]-1 .3.5-tri- 
azin-4-yl group substituted by a lower alkyl group at the 2i30sition. 

4. An amide derivative accoiding to daim 3 which is represented by the formula of daim 1 wherein R'' , R^ and are 
the same or different and independently represent hydrogen, lower alkoxy, halogen, phenyl, lower alkanoyloxy or 
lower alkyithio. 

5. An amide derivative according to daim 4 which is selected from the group consisting of N-{2-n-butyipyrazolo[1 .5- 
a]-1 .3,5-tria2in-4-yl)-3.4,5-trimethoxy benzamide, N-(2-n-butylpyrazoloI1 ,5-a]-1 ,3,5-triazin-4-yl)-2.4-dichlorobenza- 
mide. N-(2-n-butylpyrazolo[1.5-a]-1,3,5-triazin-4-yl)-3-chlorobenzamide and N-(2-n-butylthieno[3.2-dJpyrimidin-4- 
yl)-3,4.5-trimethoxybenzamide. 

6- A pharmaceutical composition which comprises an amide derivative defined in daim 1 and a pharmaceutically 
acceptable easier. 

7. An analgesic composition which comprises an amide derivative defined in daim 1 and a pharmaceutically accept- 
able can-ier. 

8. Use of an amide derivative defined in daim 1 to bring analgesic effeds to patients. 

9. Use of an amide derivative defined in daim 1 for preparing an analgesic composition. 

10. A method for relieving pain, which comprises administering to a patient an effective amount of an amide derivative 
defined in claim 1 . 
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